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A method has been developed for un- 
ambiguously measuring the exact mag- 
netic field experienced by trapped mer- 
cury ions contained within an atomic 
clock intended for space applications. I n 
general, atomic clocks are insensitive to 
external perturbations that would 
change the frequency at which the 
clocks operate. On a space platform, 
these perturbative effects can be much 
larger than they would be on the 
ground, especially in dealing with the 
magnetic field environment. The solu- 
tion is to use a different isotope of mer- 
cury held within the same trap as the 
clock isotope. The magnetic field can be 
very accurately measured with a mag- 
netic-field-sensitive atomic transition in 


the added isotope. Further, this meas- 
urement can be made simultaneously 
with normal clock operation, thereby 
not degrading clock performance. 

Instead of using a conventional mag- 
netometer to measure ambient fields, 
which would necessarily be placed some 
distance away from the clock atoms, first- 
order field -sensitive atomic transition 
frequency changes in the atoms them- 
selves determine the variations in the 
magnetic field. Asa result, all ambiguity 
over theexact field value experienced by 
the atoms is removed. Atoms used in 
atomic clocks always have an atomic 
transition (often referred to as the 
"clock transition") that is sensitive to 
magnetic fields only in second order, 


and usuallyhaveoneor more transitions 
that are first-order field sensitive. For op- 
erating parameters used in the 199 H g + 
clock, the latter can be five orders of 
magnitude or more sensitive to field 
fluctuations than the clock transition, 
thereby providing an unambiguous 
probe of the magnetic field strength. 

This work was done by Eric A. Burt, Shervin 
Taghavi, and Robert L. Tjoelker of Caltech for 
NASA'sjdtPropulsion Laboratory. For more in- 
formation, contact iaoffice@jpl.nasa.gov. 

This invention is owned by NASA, and a 
patent application has been filed. Inquiries 
concerning nonexclusive or exclusive license 
for its commercial de/elopment should bead- 
dressed to the Patent Counsel, NASA Man- 
agement Office-] PL . Refer to N PO-46938. 
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